We present a case of pulmonary cement embolism during cement augmentation of pedicle screw fixation for severe degenerative scoliosis. During intra-operative C-arm fluoroscopy, a radio-opaque substance was incidentally noted to pulsate in synchrony with the patient's heartbeat. A diagnosis of pulmonary cement embolism was made. The patient was treated with coumarin for 6 months. He made a good recovery.
INTRODUCTION
Pulmonary cement embolism is a complication of cement augmentation of pedicle screw fixation. We present one such case during cement augmentation of pedicle screw fixation in a fit, elderly man. This was an incidental intra-operative finding noted during routine C-arm fluoroscopy. It highlights the need for continuous communication between anaesthetic and surgical teams, as such complications may occur during routine injection of cement.
CASE REPORT
In October 2008, a 76-year-old man presented with symptoms of mechanical back pain and spinal stenosis. Radiographs and magnetic resonance imaging revealed a degenerative scoliosis with severe stenosis at L3/4 and L4/5. He had no comorbidity, with an American Society of Anesthesiologists score of one.
He was scheduled for a posterior instrumented correction of degenerative scoliosis with decompression of stenotic levels. Low-viscosity cement was introduced into the pedicles immediately prior to screw insertion to improve pull-out strength. During intra-operative screening with C-arm fluoroscopy, a single radio-opaque lump moving in synchrony with the patient's heartbeat was noted adjacent to the vertebral bodies (possibly in the paravertebral circulation). This was captured on realtime fluoroscopy images (Fig) . The lump disappeared subsequently. A diagnosis of possible cement emboli lodging in the right heart was made. The patient remained stable with no alteration in arterial blood pressure, central venous pressure, arterial saturation or end tidal CO 2 . End tidal CO 2 is a sensitive intraoperative measure for detection of significant pulmonary embolism. An on-table trans-oesophageal echocardiogram revealed right ventricular strain, but no intra-cardiac lump was identified. An electrocardiogram was also normal.
Postoperatively, a computed tomographic pulmonary angiogram revealed small lumps of cement in the pulmonary arteries of both lungs, and in the lumbar vertebral plexus. The possible route of passage was that the cement leaked into the paravertebral veins, making its way into the inferior vena cava through the azygos system, and into the pulmonary circulation via the right heart. The patient did not develop any adverse cardiorespiratory signs or symptoms. On the advice of a cardiologist, he was commenced on coumarin for 6 months to epithelialise over the cement emboli. The patient was discharged on day 9 and followed up for 6 months. He made a good recovery.
DISCUSSION
Pulmonary cement embolism is a common complication following percutaneous vertebroplasty and kyphoplasty. Nonetheless, its occurrence after cement augmentation of pedicle screw fixation and the capture of images on real-time fluoroscopy is rare.
Cement leakage into surrounding tissues or paravertebral veins is a common complication after percutaneous vertebroplasty and kyphoplasty. 1 The leakages are mostly caused by injecting polymethylmethacrylate that is too liquid or by applying too much pressure while injecting the material. 2 In most cases, leakage does not cause any problems and is usually detected during routine radiography. 2 However, uncontrolled leakage can lead to death. 2 The reported risk for pulmonary cement embolism ranges from 3.5 to 23%, with the highest rate of 23% associated with vertebroplasty for osteoporotic fractures. 3 In a prospective study to evaluate the incidence, characteristics and risk factors for pulmonary cement embolism after percutaneous vertebroplasty in osteoporotic vertebral compression fractures, the only significant risk factor identified was cement leakage into the inferior vena cava. 3 Other risk factors included the absence of intravertebral vacuum clefts, the use of a bipedicular approach, and the use of a non-radiologist operator with intra-operative C-arm fluoroscopy. 3 It has been recommended that bone cement should have a viscous, toothpaste-like consistency. 2 Most pulmonary cement emboli are asymptomatic. 2 Symptomatic patients may present with dyspnoea, tachypnoea, tachycardia, chest pain, cyanosis, haemoptysis, coughing, dizziness, sweating, and death. [4] [5] [6] [7] When cement leakage into the inferior vena cava is observed, careful monitoring of pulmonary symptoms is necessary. 3 Alternatively, when pulmonary symptoms occur following use of cement, pulmonary cement embolism should be suspected. 3 The optimal treatment strategy for pulmonary cement embolism is not clear. 2 Treatment options include surgical removal, administration of heparin, non-intervention or coumarin treatment for 3 to 6 months. 2 Spinal surgeons should be aware of such a complication during cement augmentation of pedicle screw fixation. Communication between the surgical and anaesthesia teams is essential. Arterial blood gases are not diagnostic of pulmonary embolism when the emboli are small. Following review of this case, our practice has been modified to use a more viscous cement for injection.
